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(57) Abstract: 

PURPOSE: Amlodipine cyclamate salts and a preparation method 

thereot are provided, thereby preparing amiodipine oyclamate salts 

hav.no low toxicity, and improved stability, solubility, non- 

hygroscop,city, and processability. CONSTITUTION: The amlodipine 

cyclamate salts represented by formula (1) are provided. The method 

for preparing the amlodipine cyclamate salts of formula (1) 
oompnses the steps of: reacting amlodipine of formula (2) with 
oyclamic acid of formula (3) in organic solvent selected from 
methanol, ethanol, isopropylalcohol, ethylacetate, hexane and 
aceton.tr.le; and collecting the amlodipine cyclamate salts A 
Pharmaceutical composition for treating heart diseases ' or 
hypertension comprises the amlodipine cyclamate salts of formu.a (1) and pharmaceutical acceptab.e carriers 
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* y \ ij !»' )}-.'\\ *] 
in *rl V /.] 

, ' O 1 II 

t'g-g- -tiff* 4^*1 121 #£^4 4 0 l#4°l] 0 lS.(Amlodipine Cyclamate) ^ as) ^S^SH 4£ 3°14 



<44<==1 1> 




H 



0 JS^^(3-<H]^-5-^l-2-(2-oVD|^^mA)^]^)-4-(2-#S£^^)-l,4-^^^HS.-6-°11«3le)^-3.5-cl?l- 
4-yeiME)£ ^ls^l jit",} *|aafls/i o]*|| mhh ^oj- 44>-1)^ *H\I 4 

4*11 (Calcium-Channel Blocker)^ -fr-g-* #^014. 

*3 ^-7fl 3-jsL ^|89167jtfe #S4«*] 431430.3. s)-g-s)fe <*s) 4ol$ 4°J47ti 7l#4ol Si 

4. s*| O.S. *)-g-sm ^HMl^^ 4*fl43-°3. §)-§-£)£ -°r°l£-°r 4**ffe tf^7><a* S^SRr 
4°.3.-?-el 3i>-ji.*1, «fl* #<H <a-tv«8, if^it^, *<+<g, 0 J4<3 E^r -i> °J4<3, °M]fl]°m, ^eflol 

5, ^eO^lH, 43l c >l£. 4S.EEl]olE > A)EelloiE r> =. = S tflo]E <§<>| 7]#s)o) 9i°.o} o]§ <*^o|14 45)]o)e 
A 44 4?M$ 3 7l*«5)<H 5U4. 

^ 7 )S) 4*H°1M ?)#4 <3#£ 4*Hi>5L *l-g-7>^^)^, <* 4^#3 °-iL ajfl^ 

*I3 £.S *)|%44 <H3£ f-S) 43°) flfe 3} o. S 4444. 

^MH^jI ^195-72283: "iH^r 4-5.^42} ifl^l ^ivflole ^(olsj-oflA^, ufl^e)]o]E <g 0 )4 4)o) 47I 
s] -if-sHH #S.c]42) «S<H1 alalia ^4 43^4 fe-Sr -8-*fl£# 44H):a. 4*1)43 *fl^4 #^o] 

£4, cfl444 *7||^*|*ii ^12002-76561^0))^^ 43.3 43-3 ?IMS(Aml 

odipine Camsylate) 0 ! 0 ) 4-S.34 B))4elM5. <£.SL4 43^ "S^M 4 i^*)c)jl 7|)a)4jlsJ4. 



l S "1 "I v.ii4 o, ;: -1 4*1 

^5)4. tf44 4^34 -lV-¥-7l-<gl-JiL4 «H8£ 34 tf*44. o>^^_ Hllf.^, 4^ 34 

4^4 44$ 43-3^ 444 < 3°i) e))4 <^4*1 °iil3, o)ofl ^. -g-^)^ oj-sc)^ -iV-^7)-«Ji 

4H e)^ ^-o.^Ai£ of^g^, -g-afls., u||^, 7h§->as) ^oflAi 4* ^ ^-sci^ ^V-?-7f«-i- c^s) <g 

^^v ^4, i)f^7)4^ ^e) AV-g-slji ?a<H ff-^sl ^^)7>7lfil Si^ 4°)#4^ ^# «3-s.ci«44 ^s) ^Jefls 

*1)2:^ ^4", ^7.14 <^S.C)^ AV« 7> oJol) H]«j) 5-^o| 712) gife -§-^0]7lu|ah -g-Sfl£, 



- 2 - 



3311*81 10-2004-0072363 

VI '3 -"I YM 4-2 

odipine Cyclamate) "g-g- ^fl^cf. 
S}.^ 1 




H 



^d)1o]e <go| nj^ FDA°ll S1S11 ?i7W^ **3SU. -B-^ 4!*I5HHM «7^S ^3 

D 50 t <4efl2] a loflAi u]H^cf. 



<S 1> 









LD S0 






3^ 




890ul/kg 


l.AIHA 

23. p95. 1962 






75mg/kg 


2.TXAPA9 
21. P 315, 1972 




3^ 




9378mg/kg 


3. FHJ 

4. pl5. 1963 




3^ 




12000mg/kg 


4. AJMS 

225, p551. 1953 








17000mg/kg 


5. FCT 

6. p313. 1968 






15250mg/kg 


5. HPE 

p.485-486. 2000 


#. LD 50 = 50% ^l-M-^-g: M-E}^ 

*.l AIHA(American Industrial Hygiene Association Journal) 

2 TXAPA9(Toxicology and Applied Pharmacology) 

3 FHJ (Food Hygiene Journal-Japan) 

4 AJMSCAmerican Journal of The Medical Sciences) 

5 FCTCFood and Cosmetics Toxicology-UK) 

6 HPE (Handbook of Pharmaceutical Excipients Third Edition edited by Arthur H. Kibbe- 
American Pharmaceutical Association and Pharmaceutical Press.) 



S. l°fl*l <>£ T Sjfe Afoj^^H] AVo^ LD 50 &o] aJ^AjS. AVO} LD 50 ^cq n> ,,||o|jl, ^f- Aj-o]^ 

e*"lMSS] LD 50 if- «a|5ffl4i*i4MS*| LD so «f = a |o| E5i 0)3. JfE) °j3.c}i2 A>ol§ej.nflol e <* 
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^#4 £ *7i*°fl 3">1H sl-7] sl-eH 221 "B-acj** *W 3fi1 ^H#^e] 414 S>**1?1 

<3^4] i> 




*7l*o|S-Mfc a>#3)^fe °im*. °l]<3*, °liJE3.^<y-#, o)]1^H1e1)c1S, ^ oHlSMM^S. t*^3 S 

0. S «Ej gqg 5J^. A>-g-^. €■ t^Sl aH^U* ^7]S1 221 «9-Siq« *2l) MH) A>o)§^H] Aj(Cycla 

mic Acid)* $7>*H ^5^4 3}-«H 22} #3.^* •S**^ vflofl A>ol=e|.q -^(Cyclamic Acid)* 

^7ls1 aflatS* *H*J 'g^sl-'S. 22] QS-^Q <g7) -g-^Sl 3-30 MHH S^sl-JL, 

-y-7121 ^^.cl^o)] cfl«B 1~2 1 3-%=S1 Aj.oj#2^ tf(Cyclamic Acid)* -5r - 50t: A}o)o]]Ai HaVc)-"^ 

V3.*Wi 4°1#BMMH3* £fe £tf*«!* 

3°ih. «■ #«s£ \2] <&s.r]& a}oi5e)-d)]oie <§ ^ 2Mm3 o.s ^*)1* a^Slfe 41 

#3* £fe ^«*y-* *lJ£.ef7) flfc a^** 

*MI«M.2.3. *|-8-7>*fc ^AllS.Aife <4)# *^ J^^j, a**. ^**i *esxfl. ?i|<?i*^l ** * 



T^H^US. -g- £^2| 'tfjsLn^ A>o|#5}.Dno|E <*.£. ^ «1 JjLo^ <a<g. ojei 7f*l afltg o. S afl^S]^, 

^^¥°1* 3$ Jlfl *0*Hfc 3*11. ^H. 4H*H. fl<£*0 f-o] Jt^SJo), °le1£ jI* *fl*flfe 5f4 °1#2) $ 

«M 12) fl-^-*o)l ^jo)£ o]a}-o| «.^^] ojjs. s.^ ^« ^-S. 5.^. ^e}^ = a. a}^ axfl^cf 

. «>1SH ">^M]# iElefloie, t 3 A>^^cf. tj^ j*o^ Afl^]s^ 

M)*^^. *AI], A|^^] ^.o| «fl«a-S|^Cl) S*l A>-g-S]fe *, elflH OlSjofl o)5) 7 J.^ » 

^*0. •«» *^ #*^1, 7 d Vd M1, h o v *cM), Jie*fl -f °1 ^c^«. ^J^Hfe 153 ^r*°^, 

*^I. *3«33M|*I1, ^-^17> a^^4. "l^*^. «^*^ls^ =s«^#el#, *e1ofl^^ 
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afl 5 -^ (witepsol), e« (Tween) 61, ^KM. ^-f S^l. ^l^H *r SU^. 

£ tfscl* <g o) o.^ ^oj^o. LQ lO.Omg/kgoljl, 4^*1^7)^ 5.0 - 8.0mg/kg<>14. 

#5.^ < a7|(34g, 0.083#)-» ofl^of^]^]olH(700ml)<Hl ^e^SM ?}Jl ti:(15g, 0.084 ^<S-g- 

oi]^-i-(30ml)^l ^r*M ^ 7 ]$) cg 7l ^oflofl 7f^cf. tJ-g- -§: *?£:<HH 4*1*!: ^o_V H«V*M A J!^€ ^31* <^4*] 
^14. ^l!«Ml3]o|E(20ml)5- 4^^JL <£°]*1 S^JL^]# 50t: °1H 12*1# ^oj-^^^ycj. ^7]^ 

# ^tt °J-sL4£ A>o1i>e]-Pl]c>]E <g 42 .3g (^4:87%)!: ^^4. 

: C 26 H 38 C1N 3 0 8 S 
-§-3: 187.6 
JM-S*: 588.11 

^l^^l : C ; 53.10, H ; 6.51, N ; 7.14, S ; 5.45 

: C ; 52.86, H ; 6.49, N ; 7.18, S ; 5.46 

i H-NMR(300MHz, DMSO-d 6 ) 6 (ppm) : 8.43(s,lH), 7.83(br,3H), 7.33-7.1 Km, 4H, ArH), 5.29(s,lH), 4.72 
~4.54(d.d.,2H), 3.96(q, 2H), 3.65(m, 2H), 3.49(s, 3H), 3.06(m, 2H), 2.87(m, 1H), 2.30(s, 3H), 1.86(m, 2H), 1.5 
8(m, 2H), 1.47(m, 1H), 1.14- 1.03(m, 9H) 

a^lfil 2 

^S-C]* <§7](34g, 0.083#)t- <>H]^M^^(680ml)oll ^l^Jl, AH§gj.sj ^(15g, 0.084 #)-§: "flS-i-(3 

OmlW ^r<*H ^7)^1 <g7l-g-onofl 7>^n}. £^-g-^i- ^l^H 4*1 # j5H&*H a$j$# ^-gr ^4*1^14. of 
^|S.MHl(20ml)5. Jl ^^^1 50TC °fl*i 12*]?} G^H^M**. 

*3*H} l^j ^* ]# ^ #3.4 « *W#eMMH eg 41.5g(^#:85% 
)* 4. 
fld«l 3 

#3.4^ < §7](34g, 0.083^)1- ol^^5.^oj.s. (600ml )oii ^Ele)^ a} 7] ji, Afol-t^ni AV(l5g, 0.084^)* °l4i = 
S^^ttOmlW ^T°1*1 *J"7]4 ^7)-g-^oi| 7} #4. ^^--g-^-g; 0t °fl*1 4*1 # &oY JZ*}*}^ Aj/j^ zi^-g- a) 4 
*1*14. ol^ne.^oj-^OmDH. Afl*]sj-j7 <£o};*! 50*0 °fl*1 12*1# #°J-#2:*1 ^14. *]*H 

1^ £^*1» 5.4^1 4o]#e}n|lo]E <* 39.8g(^#:82%)* ^*4. 

M *1 SH 4 

tf^c]* ^7l(34g, 0.083-^)# ^-g- <fl€l-(300ml)o|l Bj#*l ?lJL, *M#4^] ^>(15g, 0.084^)* = s. 
l° s v #(80ml)ofl ^-^Ai aj-7]^ <g 7 l-g-^ofl 71-^cf. ^U-g-^t- 0r«fl^ 4A]^> ^-oV a^a^I HtiVSl-^Ai ^AV(300ml) 

* ^7>s)-^ ^4^1^^. ^!^(50ml)5. ^aj^-JL ^^Jl^l# 50r«fl>H 12^1^: #°d" ^ 
^1^14. A o v 7l ^A]cfl is] ^Scj« A>o|^e^iflo]E eg 41.9g(^*:86%)* ^^-^4. 
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cfl^-^^si -§-*H£ fl-^°fl 44*1 -g-*H£ -a^-i- ^r^^s4. ^. -y-Hi i°ih ^lae- #3.^ 4 e >)#4"iW5. <* 

S 43. «^ «fl^eflol S <g(Medicorp4, <?]£)s1 -g-4 44 2g-g- i£2| -g-7l M)2] 25mN £43^1 -S-sfl 

*1?J * 4 -§-°-3-§: 3in}S.ie}^s &*A^°1 43c]£ "S^Kfree base)# 7}^o_s. -§-*ll€ <#-§■ ^4$4. 
n «4* 47] s 2ofl <44M15ft4. 

<S2> 



3^- 


-g-*l]£<mg/ml) 


^£(mg/ml) 


£SM(pH) 




2.83 


2.04 


6.5 


#5LC^ 4o|^e|.d{]o]e 


2.95 


2.05 


6.0 



<a«V^ 0.3. pH 1 7.5°fl*l lmg/mL &$\S.7\ ^43 a, t 0 -^ pH (7.4H e34rr pHl- 4-^r -g-^* 

*)^<4I 2 

^Ajofl io)|a-) ^4 <£3.c}5a 4°1#4 D 1H:!= <3 3? 43c]4 ufl^sflojs <*(Medicorp4. ■?]£)2l -g-4 44 1 g-g- 
5)]S5l(Petri) 44 40r, 4<fl£-.E 75%°1H lOU, 20<y, 30°J, 40^ ¥4 3-44 ^ 4 A 3 £7l4»|] 

m« 44-§-fr OJ i*l) as4s^ej-B|3. ^3*H 4*<^ ^^ s >^4. a 47121 a. 3<H] 44M144. 
<S3> 



erf 

D 


271 


10°J 


20°i 


30°J 


40°^ 




1.00 


1.00 


0.997 


0.993 


0.992 


° D V 5LC]# A}o|te}oJo)E 


1.00 


1.00 


1.00 


1.00 


0.997 



4^<j£- t4 <^MH =1-8.44. 

-*7l 4 <r 4fe 44 4o), ^sfls] 43^4 mi-aeilols ^ 20<a 34 *->M #^JS|7l *14*H 40 «y $ 

4*°)|fe- 0.008%7V £-sfls]4°.4, £• 4^2] 43^ a>ci#4d]|o|h 40U 34^ £*fls|7l A1444J1 £sfl 
4 0.003%°1] *4*ll 43^4 «l)4e)MS <g°l) 4«fl 4^°1 ^4 3-2-3 4444. 

^jAlofl loflxi ^4 43c|4 4 0 )-t4°fl 0 lH ^ 5 43c)4 m-a^ols <*(Medicorp4. °d^)s] 44 44 1 g-fr 
s]|S.e] (Petri) 44 40t, ^cH^S. 75%<H)^1 4^4 ii^Al^l^A^ 3,7), 1^, 2^, 3^ 5! 4°J ^ ^r-g- th^-§- 

tB^^S] ^-g-^ 1] (4^4^, Metrohm 682 Titroprocessor, ^^^)<^1 44 ^^4^4. ^ ^4# 47) 5. 4 

°fl 44M)Si4. 

<i4> 



□ 




1^(%) 


2<£{%) 


3°i{%) 


4S(%) 




0.06 


0.06 


0.07 


0.07 


0.10 




0.02 


0.02 


0.03 


0.03 


0.04 
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4*1) aisd-iNHH ^r^°] 1-^4 7H=£s)) <g 3}«ta| £*)H t|J4 443- *1 4£4 *r 4-° 5-5L 

434 4*Wfc "l**^ <§-a- 4Hfe 5Jo| H>^a)sVd-. 

4 7) a 4°fl 444 44 4°) * 4^2] 43.3^ Afol#^D)]o|E <go| oj-^c)^ Bll^eflole u1h«H 4tfl2| 
S.S. 2«U ^512) **r4 44 iflflcf. 

3*1] ^2:71 oil SI 

44 °fl 1<HH 312: 4 43^4 4°]«4 D ll oJe jg~tVz}-g- ol^sj-i- ^ Dl^]^^Aj 5 : 47.5 : 47.5 

si Bl#a 444^ =8^1 5071)1- f-42) 3*|| ^27l# A>-§-5V°i *i)24 3*fl4*H 344 l-^* °1]4-§"8- 4 

-8-4^ 4 #4 ^ n 44 443](CarylC. UV- Visible Spectrophotometer, JL^)S 4344. 47l -^34 100, 1 
50, 220, 250 $ 3007fl2) ^afls. 44 4*844. 44^1 4*8 *°fl. 3*1! 4*H 344 -§-*]-8- "i]443 444°1 

a 44 4344. <>1343 ff^ (plotting)* * 434 4^ 7l-i-7is. 43 ^544 t)]4444. °1 

2f 44 3-34 43c]4 mi^efloie <§(MedicorpA>, °J£H cfi*«4£. ^J^t)] ^*84$4. 
n ;g4# a 5°f| 44M144. 



<S5> 













*V°1 ^ °ti °l -y zfl <>1 S 
















50 


33.5 


4.5 


33.4 


4.8 


1.00 


0.07 


100 


70.2 


3.7 


70.3 


5.2 


1.00 


0.05 


150 


99.8 


3.2 


97.7 


3.1 


0.98 


0.06 


220 


192.8 


4.9 


187.6 


4.7 


0.97 


0.08 


250 


240.5 


4.8 


234.1 


6.1 


0.97 


0.09 


300 


258.9 


2.9 


248.7 


3.3 


0.96 


0.02 



3*fl *]2 A 1 *MW 3*11 4*)S] £4«* 344*1 4444 444 71-434 44^1 ^jolcf. 

47) £ 5<H] 444 44 4<4 4 ^«gS] 43t)4 4°144 D 8°I e 7)^2) 43^4 H))^eflo|E <*4 ?|2l ^. 
«4 3*1 444* 44«S<2-3*1 4^4 3443 43* 7f3* 44444. 



V!4'1 A 4 

44*1, 4 4-3 °ll 4^ 444 444(1)3 43^ 4°l#4°fl°)Sfe 334 43t]4 4-¥-7)- < Sa.4£ 434 3 
4 4^^^1£ 4^^. 7>^2) ^oflAi c]^ aj^-s- -fr-8-44. 

(r>7) fl^l 
1. 

47] 44^1 is) 4fe 4sc)4 4ol#4°))°l£ «8. 

<^6\ 1> 
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H 3 C0 2 C 




„C0 2 CH 2 CH3 0=^S / v 



NH 3 



2. 

olE <£-§- SI^SRr 3-1- ^-5-3- 3^*1 121 -^Scl^ Alol^el-ollolB <gsl aja >£<a. 
<Sl-5}-*] 1> 




T T 0 + -° hn -< > 



<2l-«H 2> 



H 3 C0 2 C 




CI 

CO2CH2CH3 



"NH 2 



<J*«M 3> 

H OH 

^T 1 * 3. 

-2r7l-8-Dl)7V d)1S#, o]ia5.|q} f( c^Qc}^]]*,]^, «|av w oV^sqe^s. ^Aj-g ?o 

S^-El 5J-I: s^o £ °J-Scl^ Alol^^nflolH ^2 



^T 1 -^- 4. 

1*^21 <£3_z)# A>ol#el-D)lo]E <* ri of*]]^ os_ S)^7V^-?.V 5^-4^ -a^^* Efe 

71 si $ oj^i «i a) i^f. 
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